Neutrophils and respiratory tract DNA damage and mutagenesis: a review.
Inflammation has been recognized as an important factor in cancer development. For the lung, experimental studies with rats, as well as molecular epidemiological studies in humans, have provided evidence that the influx of neutrophils into the airways may be an important process linking inflammation with carcinogenesis. Currently it is believed that the genotoxic capacity of neutrophils is a crucial aetiological factor in this carcinogenic response. In the present review we discuss two major pathways of neutrophil-induced genotoxicity: (i) induction of oxidative DNA damage through release of reactive oxygen species (ROS) and (ii) myeloperoxidase (MPO)-related metabolic activation of chemical carcinogens. So far, direct evidence for a role of neutrophils in pulmonary genotoxicity has largely been derived from in vitro studies using co-cultures of activated neutrophils and target cells. Current evidence from in vivo studies is primarily indirect and additional animal studies are needed to substantiate causality. A further challenge will be to extrapolate results from such studies to humans. Taken together, this will provide a better insight into the role of neutrophils in pulmonary carcinogenicity and may, hence, lead to novel approaches for cancer prevention strategies.